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We have isolated from Clematis manshurica Rupr. roots a

triterponic oligoside named clematoside ¢! Tow we suggest
11l structure I for this compound on the basis of the

folloving evidence.
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IR = IL-Rha 1+5 D+C1 144 DGl 144 D-Xy 142 L-Ar 1+4 L-Rna
R’= T~Rha 144 D-01 144 D=C1 145 D-G1-1

IT R = R'=H

ITII R = I~Rha 146 D-Gl 1«4 D-GL 1-4 D-Xy 142 T~Ar 144 I-Rha

R’= H

XV R = I-Rha R'=H
Acld hydrolysis of elematoside C affords oleanolie acid

( IT ), five moles ~f glucose, three moles of rhamiose and

onz mole of each xylose ond arabinone, Oleanolic acid being

the genin of elematoside C, two carbohydrate chains might
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be expected by analosy with other oligesides,e.sz. araloside

B? eypsoside? Bthereal CH does not react with clemato-

oMo
gide C thus suggesting the presence of a carbohydrate chain
bound to the carboxyl of oleanclic acid. This conclusion i
supported by alkeline hydrolysis of I ( S% ¥aOH, 90°, 6 hre
in I,) effording glycoside (II1),[@]12%-20° (¢ 0.8 in Oli5CR)
(Pound: C 57.76, H 7.80; Calcd. for Caq04009% C 57.44, i
7.78%) vy acyl-glycosidic bond rupture. IIT cintains two
moles of each glucose and rhammose and one mole of each xy-
lose and arabinose. At the same time,olirosaccharide is
formed yielding glucose and rhammose on acid hydrolysis.

Periolate oxydation of clematoside C le~ds to destruc-
tion of all of the monosaccharides thus indicating the ab-
sence of 143 linkages as well as the absence of branching
in cgrbohydrate chains.

Methylation according to Kuhn4.followed by 8-9 nmethyla-
tions accordins to Purr“ie5 afforded permethyl-clenatoside C
(1v),[=1;°-22.7° (¢ 4.4 in CHOLy). Found: € 53.54, I 8,38 ;

Coled, for C : C 58.82, K 3.38%. letherolysis and

1151195043
subsequert hydrolysis of IV resulted in a mixture of methy-
lated morosaccherides. Partition chromatirraphy on cellulose
uveing successive eluvion with n-heptane - n-butanol (4:1),
saturated with water, then with the same system but with
solvents ratia 3:1 and 2:1, and then with n-heptane - n-bu-
tanol (1:1), helf-satursted with water, afforded chromato-
grephically pure 2,3,4~tri-O-methyl-L-rhamose (V),3,4-d1-
~0-methyl-T-erabinose (VI) and a fraction of mixed nethyla-

ted monosaceharides. The latter was resolved further by
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adsorbtion chromatography on charcoal - celite 535 (1:1)
using squeous methyl ethyl ketoune of concentration increased
from 1.5 to 5.5%. Individual 2,3,4~tri-O-methyl-D-glucose
(VII), 2,3d1-O-methyl-I-rhamnose (VIII) and & mixture of
2, 3=di-0umethyl=-D-xylose (IX) and 2,3,6-tri~O-methyl-D~glu-
cope {X) were obtained. The two latter monosaccharides were
transformed to methyl furanosides and resolved by gas-
liguid chromatography. Quantitative determination demondtra~
ted the presence of three moles of X,two moles of each V
and VIY and one of each VIII, IX and VI, This result was in
support of the presence im clematoside C of two sugar cheins
terminating with rhamnosyl residues.

Reduection of IV with mm4 geve rise to a glycoside
vwhich appeared erythrodiol hexaoside (XI),[“}%O-‘XSAO {c
3.6 in CHBOH). Found: C 61.77, B 9.11 ; Caled. for
CroH36028 ¢ ©C 61.83, H 8.87%. At the same time, reduced
tetrasaccharide (XII) was formed,[e] ]";0-»60 {c 10 in CHBOH).
Found: ¢ 52.46, H 8,28 ; Caled. for 036}168020: C 52.68, I
8.28%. The latter afforded two moles of X and one mole of
each VIII end 2,3,4-tri~@-methyl-D-sorbitol on acid hydroly-
sis. Phig proves that the oleanolic acid carboxyl in clema-
toside C ig bound to a tetrasaccharide of composition
I~Rha 1e4 D-Gl 14 D-G1 -6 D-G1l-1 (XIII). XI afforded one
mole of each of the methylated monoseccharides on acid hyd-
rolysis. V

Acetylation of IIT with acetic amhydride in pyridine
gave rise to acetate (XIV),[a]2%42.7° (3.1 in CHC1 ;) . Found

€ 57.84, H 6.84 5 Caled. for CosHyg,0,, t C 57.84, H 6.814. -
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XIV was subjected to acetolysis (2% H,50, in acetic anhyd-
ride,72°,30 min.) and the products deacetylated with 10%
(02H5)3N in dry methenol (12 hrs at 25°), Paper chromato-
graphy in n-batanol - water - ethanol 10:5:2 revealed that
oligosaccharides with RGlO’77’ 0.50 and 0.19 were present
in the reaction mixture along with monosaccharides.

Glucose and rhamnose were identified as components of
the Ry 0.77 oligosaccharide, isolated by paper chromato-
graphy. Reduction and subsequent hydrolysis of this compo-
und afforded rhammose and sorbitol. The oligosaccharide
was identical with suthentic rutinose.

The RG10‘50 oligosaccharide afforded rhamnose and gluco-
se on acid hydrolysis and rhamnose,glucose and sorbitol on
reduction followed by hydrolysis, thus suggesting the
structure I-~Fha 1-6 D-Gl 1-4 D-Gl1.

The oligosaccharide with RG10.19 afforded rhemnose,glu-
coge and xylose on hydrolysis and rhammose,glucose and xy~-
litol on reduction followed by hydrolysis, thus suggesting
the sequence [L~Rha 1~6 D-Gl 14 D-Gl 1+4 D-Xy1.

Oxydation of IXII with lead tetrascetate (98% CH3000H)
for 30 min. and reduction of the product obtained with
aBH, followed by hydrolysis ( 0.1 N HC1,60°,2 hrs)® effor-
ded a mixture, which contained II, III and the new glyco-
side (XV) as revealed by thin-layer chromatography on si~-
licagel in n-butanol-water-ethenol 10:5:2. XV was isolated
using the preprrative thin-layer chromatography, it con-
tained II and rhamnose. Thus, a rhamnosyl residue is di-

rectly attached to the C(3)-hydroxyl in II.
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Hence, the gbove data indicate that the carbohydrate
chein I~=Rha 1-6 D-Gl 1-4 D-Gl 1-4 D-Xy 1-2 L-Ar 1-4 L-Rha-1
is bound with the C(3)-hydroxyl, and that clematoside C has
full structure I.
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